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PURPOSE: To obtain a heat treatment device in which 
the throughput can be enhanced by cooling a heat 
treated sgbstrate quickly, within a heat treatment 
furnace, down to a temperature causing no trouble even 
if it is carried out from the furnace. 

CONSTITUTION: A cooling member 30 is disposed below 
a substrate W supported by a susceptor 28 in a heat 
treatment furnace 10. A heat storage member 40 is 
disposed to reciprocate vertically between a waiting 
position where the lower surface thereof abuts against 
the cooling member 30 and a cooling position where the 
upper surface thereof abuts against the substrate. 
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(57) i^mi 

sw©T:*fc;&«ja5*r3osgB89:b, T®*«?&«ia5*tKa 
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1 

Tmiflm^fis^9&mfp<Dmm.mzmm-r^^m&miz±^ 
^mmsm^w^mz^-Dx^wt^nitmmvz^mT^ 
^m^m:ii<^m^mm^m'r^^3\zmmmu^m-f^!^ 
mzmwt-ri>izii'biz. ^<Dmmm$t^^m^it^mm so 

-f Tt>L<ttCVD-S i C;4f©S:K#^SiWi|BfT»[ 

40 

±mi>mmmis.^n^mz ^ o x^w^ntzmmn)^ e it 
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±®d^ 5^. -y-^r-f 7fcL<«CVD-S i CJ5:i* 

i^xmm-^nttytmkiisam¥mii^m^ft&m<Dmmm 
mm\z^^^x> 

msimmMip<D[^mzi^m^$t^mm'r^iitt>\z, 

m^zm mr^t^^iOim t ® ^a^stsiif « j; 5 fc#is¥ 
m. 

i^xmm^nft^mktmm¥mii=s:m?Ltt&^<Dmmm 

«[i3aig3ti#¥a*. "eniz^-ox^t^^nrz^mm 
mtp<D^m(Di^miz^mT^t^mLmi:.<Dm^&.ism 

a^-r-srta*^ 5^, iJ-7r'r7t)L<«cvD-s 
to 0 0 1] 

siiffla^Prt \ziw.m^^tiitmm<D^m^ytmsi uts«s 
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[0 0 0 2] 

6 0 0- 1. 2 0 o*ce«<Dm**-es«*#M$-&, 

3£««lftffi^«Ba:®«, fia|^t«6 0 OlCi^VittB 0 
0-3 0 O-CcoaaEiTJ^^bTd^S, »«*si!i«iajp 

CO 0 0 3] 

m^>f\z^r)mmvxmmmT^^An-v\-i. 

10-2 0«>, a«*2 0 0-3 0 0*C«)fiff»C*T!^ 
^U.k5 fti>t. & 0 — 3 0 0#Sft©NfM*j£^Mib 

[0 0 0 4] a«*+iJ-{c??r^b;^v»^SfcS« 
L;*^tn^^;a:e.-ft*»Oifc. so 
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[0 0 0 51 COSSa^tt, K±oa:535:*1»»cjS*-r)5: 

^ftifc'broTfcO, f^ffla«»'*5ViT. 

yD-fe7.;^Jx-uieiMfircfiifcnfci^ii!ia*^i^TS«tSr, 

i^^^^mmiyX%{siiE,^^1)m^^WL&1^xm^1^^\z•^^n 

-r^ZLtlfiX^. 'boTX;i/-:/>y h*i6j±$-a--5iii: 

^ i 5 &sfiii®i»«ia^iasii«-r -s t s b w 

[0 0 0 6] 

Cl©^JGaiPF*3»c:feliT««4;d<¥i5^fc3tj^-r 

e^fcS«©iiaMa^eic*3ViT. 1 

CO 0 0 7] -euT, 1 »cE«©%§^T?tt, mw. 

^^^wt\z^'^x^n^njtmm.<oTi3\zi^nuMt:m 

It," ymiflmica^nmm\z^wr^'wm&mii±mifim 

[0 0 0 8] 2 ici3®®5g?gt?«, m9!m^<om 
m\zmm-ri>wm^m.ii±m'imR.%w^mz^-ox^ 
ii^\z^m^i(t^^n^tE\zmwL-r^Li^%\z. 

CO 0 0 9] iitB#^aB*t«, ^u^mxm^^ntz.^ 

r-f 7t>KttCVD-S i CS:af<0S«*?9Sk*f»T? 
CO 0 1 0] ifc, »*«4fciBiiO^WTtt. ±®** 

t ±mifimwL%¥f^mz ^ ^ T3t«f $ n^ssir ^ 

^mm^mt^mi^^iio\z\^-ft, mu^m^mt.. ^ 
<D'pts.< ii%mmz^mt^±m^^M. -y-^r-fT^ 
L<ttcvD-s i cis.ii<jy^m.iii^n^Mmxm^r^ 

[0 0 11] BJ*^6;^ViU»*3a9ici2S{$n 
fc&36W-Ctt, S!i5aa*^rtlc45ViTS«**¥l5^»c3t 

»cia«<o«5n?tt. s»«iaiporta5i:»fl)gs«sBBa"r 



( 4 

. 5 

< izh&mzmmr^±m^^n, ^^yr-fy^LKit 
cvD-s 1 cf3ii£<D&m4¥mikmn-vmm-^ii^ 

coo 1 2} m^m8\zmm<D%m-^\t. mmm 

t:. '^n\zi:-:3x^wtsnrcsm)mmmi^<Di&mm(^ lo 
F«itB*» sfiw iyrc!iB-mitLStmsMiP<Dm^m<D\^m\z 
^ ssr a i^m&m t ® ssr s ^ 3 tc#i^ g a 

m^m^m\f?>i:'^\zvft, wfej»Ma*pcoiss®tt. 

[0 0 13] 

^l^iTtt, #l!*g?«ttT»UT«f«MflrBKi60. 4<D± 20 

X. z.<Dmiz, ^mmmt., r^M^mzj:-:>xi!^m^n 
it7^mmmzmmT^z:iz\zi:-yxi^m^sn^. mmm 
tmjT^t. wm^mt. mm^m\z^-yx±^^it 
e.n. 't<o±m*mm^^^mzx-Dx^w^ntzmm. 
izmmr^i^m&im\zmm-^n^. -e-lt, mmt, ^ 
mistmxi^m^nnLmmmtnz^ o f»ias«Prt-ej^^*» 

[00141 m^m 2 (ciB«©i^5!iasMTtt, i^^aa so 
t>tc*tr>T»±, ^m^mtTvi^vxwmiSLmiz3£>o > ^ 

-rsifbi'. ^<DTmi>^m!imm<D&mm\z^ntvx 
CO 0 1 5] mmm3\zmm^nrcm^<r)mm^i^x 

[0 0 16] ffi^94lCgBm<0f^JQa^BT». m&M 50 
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tcj;oT±#s-a-en, 't<D±mi)mwi^w^mz^^ 
xs^w^nitmmzmm-r^j^mLmizwim^n^, ^ 

J; 0 ^Jaa*Pi^i?)i^*Mc $ 1 1 ;^ s . 
[0 0 1 7] ®«)R5lc|B«;^nfc«lfigO?&^gBMti, 
■t(D±®*t53S, U-7T'f Tt)L.<«CVD-S i CJ^ 

CO 0 1 8] ift^«6(cgBg((of^a^B-c». miikm 
CO 0 1 9] mmmi \zfRm^nitm05t<Di^n^m\ti. 

■?-©±®*tH%, ■tJ-^T'TTfeKttCVD-S i CJ5: 

^wz^^xmmmm-^n^z.ii\tr3i^^. 
c 0 0 2 0 1 m^m 8 jcta«oi»j2ia^B-ett. i^^aa 

^^ajt^oi£ii®<oi^®i»^e>iiiRgu;'i:^a{a:B(c% 

gSTS. -t-Ur. S«tt, ?&«l^aK:J;oT»«liSn«: 

CO 0 2 1] m^m9izmm^nrcm^<Dm9&mtP!i^m. 

i cf3ia(Dmmmm*imxm05z^tix^^^(Dx. n^m 
i!Lmiz^^^x]Su<ommm!&mtpmm.m<D{f^m\zmm 
UTfe. m!i!itmj^&mm\z^^xmmiim^^n^cii 

CO 0 2 2] 

ci^sfi^j] KT. c<D%m<oiti-M^Mmm\z-:>i^ixmm 
c 0 0 2 3 ] Bii m^m 1 \zmm<o%m<o i mmm 

iioi^MasBwfSftjfflajpiott. u^k^j;^' 

ii®£:S«tiiZ$8iS14<D^€kaE±ia®£:<on(:nSb77> 

s«iR$iiJi4if^a5i!i®i6tT?ii*nT» mmts 
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[0 0 2 4] *JyUi7^^mi2\t. 0lJ^«7;P5-C7AtJ 

J^Ol^Ma jpTfc -D T t) J; 
[0 0 2 5] *«iR^Sgl4<Of»igPfCtt, SSWStK^^ 20 

3ti*)Hi32»c3tj#$nTa«wt^ff»c?&^eB«3o*tffis: 

^nT*«3. ^®rtgPfczK?S34*«j^iS;$nTi'i^. 

X. ?&^S5#30<D*8S34<D— ^tt. ?&a]*#ti^®fC«EK 

S5i^*n/til&7KW36tc:*gJ^$n, 7KBS34<D<l6SettSf*^ 

«>J^ai7k?£*i^34(CijSb7KK34d^e>p7k'ff38*SbTSf 30 
*T-5CilcJ:D. ?&SIgg«30d<?&ai$nSi5tc;iS:t> 
li-fe:/^'28t;:j:oT3^|^$nfcS«Wt 

j^^igfttsotowic, w;ii««o«i»aj«4o*tBBia$n 

to 0 2 6] g|^eS*r40tt. 0iJ;^ti5^^Vitt7;i/5- 
gP*f40*t^®*t]^TJg^$nXl>St€?tt. i£5.S»Cj;0 

m2k:J;oX*Jp|S»lc3tj*2fn. 3ti**M2tt, S«JR 40 
lft44fcjSSUXVi«. «&ii:3tJ^fai44«. a^L;f5:^^#l^ 

mmmmizmi^^tix^^^nx^o. 

i.xif^gi5tt40S±#RyfTi$$-a-5 t j&^x^-s cfc 3 
ic«!^snxvis. -eLx. ^iiftei5«4o«. Hi^-c^-r 

J: 5 ICTP* Ufc^fil&Blc;fe ViXTS*<?&i9Ig8*i30 1 a 
SSL, r:j*CfiieiT3S-rJ:3fc±#bfcJ^^ttBK::fe^»X 

«46At-fl£65icH«3tni:;fcD. ■eon«46tS«iR$ 50 
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m4<o&mmt<om\zm^(D^ti-xmmm.%wmu 

S&H-r*J:5tw:^hK$nxu«. '^D-X480±JSa8 

Rt/Tssap«, s«iR#a5i4i£g®wn®Rt^n«46CD 
±ffifc-?-n^fn^«KS^snx*3t). ^a-7:48«, 

«&«^j*Wl440J:TI&IC**oX#mU» »lt3tJfWl440!> 
Sf«)IC^|ioX^«lS^18('g*^&5!fX*<»n-5©^|»il:-r 

[0 0 2 7] i^a, HS^CajXti. b 

^^m<DmW}mz^\ir:s>mmm^(Dz^-)mmt vx^ 

ffiffl-r«J:5K:UX'bJ;Vi. ^Sfta{«40tbx 

• W^tiDf^MUfcfcWXSioX'feiVi, #1^35*^40 
i:bXf^e«^<OifiiVi^S«iSf^£:ffivm«, 

fett««l»ap«40©?&^*t3a)^ft<fT;Q:t>n***> ji<d 
JS«ajlc^t»Xt>K«lX»«. 

[0 0 2 8] mnz^Lrcmmmmmx\t, mmmmo 
i!i^TmvxwmiSLm\z$,^nim\zis^^x. mmmmispi 

mm^mmmiz^ d i»A$n, ■!i"fe::/5'28jiK:s«w*t 

□ 22*t^«:»CJ;oXaBS^^n, ^£-©^1::. i»Ma^l8|^ 

^iJ7.mKW2S'S:mi^xmm(D^m. T)u^>^<o:^m 

^?n-5ttt)ic. sffCP24sabxgf^**ff?5:tons, 
^-ux, ^*aasi8rt*t^so^xsacKSifesnfc« 
fi8icfe<r>x, iin!»«7>:^2o*tjSc<rB[i6$n, ««w«t 
iinf^$nxs»iaa$n.5, cicD^^aaft'jwfeiix, 
8s«40tt, T:&<Dwmi(Lm\z$>-DX. ^(DTma^i^m^ 
m<nzmm\^> r^m^mo\z^-:>xi^mtsnx^'^^. m 
mmifli^TT^ , i^»mmmm\z^-o xismmim^ 
-h#$-a-6n, ig^gRWo«, ±:^(Di/^miSLm\z^^^x 

nxe®i:^^ifc^#ftaP*f40AtS«!!!-r-5^:tlCj;O, s 

«tw»> mm^miSimm^xmMiziimtsti^. sm.w 
*t?&igi$nx0fSfi«*xKa-r-5i. ^^aj*i40tt. 

i^i8i^;o> & PB p 22%a bx»md n«. 

[0 0 2 91 02«, til*Ja2JCE«©5S?l<7)l 
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[0 0 3 0] c<omimmm<omimmo'h. m i 

[0 0 3 1 ] c©i»jftaigBTtt, ««wtt. 
^^s^58 b An ^ ti7K¥tw»j^ $ nfcgjfttiCM 

«-fe >-y-68 1 J; o T*¥^i&tc3^1f $ J: 5 
W^tStlX^O. rtg6*SS72{C«. ?&aJ7K«i^®JC«S?& 

n;fc^7K'g74i ^TicWTe i:*i-€-n^ena®SM$ . 

^XVi*. -tLT^ ^*«74SaL/T?^ai*<&l*5g5*K 20 
72F«i'sM A * ii-rt»*K72d^ S »7K«76 LT^tKT 
-5 d i IC J; D , a «JR^gpS4©i£S®70*t?&^$ tlS J: 

fc J: o TStRf S nfcS« W i:«SiK^gB54® It® ® 70 1 

orat#s»aj$t78*t5!aasnTVis. 

[0 0 3 2] #S»SP*r78«, 7)1^3.-^ A. X5">^X 
^CD^JB*r*|-T?}^fiR$nfe^#«80©±®B:):^<M®»c5 

^54OJSSM70(cS!S9:$n;/:^MS?L88^^au> JSMS 

mTPiLiii^^mmwimmzmm-^nx^,^^, 
T> #^gi5#78«, ^t^mmmm\z^-:>x^i!^^wmi 

« J:T:!&rBlfcSH&$«S d t J: 0 i^RtrFP^-r « J: 

a»c::feViTT®)i^S«iR^gi55 4©JSSffi70fc^SU. ^ 

^wmsm\z^n^nm-^^nx. fmmm5i<D'>-A 
mmitfim^ttix\,^:i>. 

to 0 3 3] 02fw^L-fei^fflag«-ett. mi\z^v 
ftmmt^m\zLx&m<omii!kmiim:f3it>n?>ii\ mm 

®7oicj;-DT?^^$nTVi«, -ebT. Sftiiaa*t«$7-r 
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mms\z^^xmm-simumm^-^m'^i>^\zi^m^n 

-5. 

CO 0 3 4] 03«. m^m4\z^m<Dmm<Dimmm 

msix&^, m&mtP<Dms!Ltt/z\t. & iRzfm2izL^ 

Ltz'&mmizmmx&r). ^(Dum^mmv. m^^n 
rc^^ommz-ok^xrdymmr^. 

[0 0 3 5] C10f?ftMaSS»C«. 0 1 2 \ZW: L 

•y-fe 3/'iS' ifeii«3^^ tf > t ^ftlsiC M^-tr >U- 1 ck ^ X 
3^«fStl&S«tcMU, )^^g|5«94*t#|$aSEfCiBa9:^ 
nrvi*. ?&^g|5«94J4, 0il^ltfT;i'Sr:«>A*r^x-5^ 
> ;^ IC J: o TJg^ * nfc ft" S WJP«96«) ±® 2t 

^nrcm^9i^m'BiVxm^tsnx^o. f^^am^ 

*BSlOOi:>*oTViS. C©)^^S8|j94tt. ^<Z)T®^ 

ifca5t-S«*^^>i^«Sii:3tJ^sio2©Ji^*tiSSl$n 

T, iait3^Jtm02lCi;O*jp^i»lc3t«fStlTV»^. 
^ii:3tJ*#102®^1.Wl 04^: Wl 06 i <Dra®®K**i^* 
moSizli^X^O. »&7KBS108«, ?&^7K«il&ai»38Kg& 

4©F«gg67KKlOOlcaa»i^LTVi-5. (^'SioeoD 
l^gP31K*tfif7K8Sll0t;^-3T*5O, gf*KlIOtt, r^m 
gS*r94©('9g5*!SlOO»c:aabTti«. ^LT. 

02 CDJI^^Kl 08 a b T ?&^7K i£?&^SR«94©rt SR 
*»Sl00(*q'v8lEA$ *f*gSK7K8Sl00*^ e. S^tKI^I l O^Sffi u 
TS^*-r« i: fct J; 0 , }^^«S**9475t?&^$n-5 ±5 »C 

[0 0 3 6] ^tt^«Pm02«. «ifiJR^gi5<DJS 

&mm\zi»m-$nftsmiini^Mmv. &m.mu2<D 
9[-mmizmis^ntt:tj-( vmimzmwiiimz^n^n 

mwm^±T:»\^\z^m^ii:^iz. t\z^o. f^m^m 

m. ^iaa+jc^feviTK, 03c^-rj;5fcTP*b-r 

-5. f^!^^Qa*ti^7■r -Si, ?&»gi5tj94«. 03»c 
^vfti!Lmifi^±i^vx±mifl&mzmniv. jajjaos 

jaf^^W'^D-Xll8*«»it3^^#l02<£^H"rsJ;5 

fBi lefiiK, r«iiUifimm.is.wwmm\z^n^nWi-^-s 

[0 0 3 7] H4«. il*«6fB®W^I^<Dl||iS«fiJS 

^L, s«i©;!!^a^@©iKii&«i^$^-rssste!^sB 
x»«. m&mmo<Dmmt. aitc^bj^s^sti^i; 
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[0 0 3 8] &WLVl^mii<D&& 

*>e.gf;^'g=i28*aLTSf7K-r^::tfca:D, 

[0 0 3 9] S«iR5^fiJ14<DF*?a5fctt, S«W* 

iJ-lr:/3'i30«, *^3tJ^«i32±{ciiiSCH«snT:fe 
0, *¥3^Jt1gl32«, ««iR^g|5l4©JSM®*»®b 
TJiT:>^|6|fcgft6T5«&«3^J^fll|134fciia!UTV>«. 

ll<tlCj:0. mtt3£J^^134RyJ*¥3^J^«132*^|-LT 20 
^•ft•^3rnQ^9^mtSii:. •9-fe:ri'130fc5ti#$nfc»« 

«Btt3^^^134fCtt, RSl36*t-^^WfC@ 
SP;SnT*5 0. ^®n«136<hS«iR^a5140j£gBit 
©IBIlcia*R©'<;p— Xi383^l6gt3t^tti34*affl-r-5J: 

[O 0 4 0] 04lC^LfcJ|ftffiSSa-C«, •y-fe:/^'13 
?!5Mi20co±®j;:^g5-r5. -E-LT. ««wtt, J^^ie 

uwiimm-^mf3iM.m^x7^m^n?>ii. -y"fe:/^'i3o 

[0 0 4 1] 04»c*u;fe:isij!aa$fe(n?«, mmifsLm^ 
u(Dnmz7^&Mm 2osiBta!-r « 5 bT^^ 40 

T, fgwaaficfev^Ttt, ^-t-^^^zscn^tiftrnmifi . 
iimrvxMmM\*ixmiR^i!^mr?>t^\zu, u-tr 

[0 0 4 2] |«. Bl 1 »C^-r^i8i0iJ-C«. «&zKe36-^» 
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X\t. ?&aigB*f94dt±»b/i:?&»*fT4'C*3<.iTt>. 

ttitfr«!i»-r*c:i*fc€rs. una, 04K:*-rs^ai 
mmw.iLmmvxmm'p<o^wiw<oumt:m.m 

ctitt, BIlRt^0 3»c*-r*Jfi«»Jfc-:?iriTt>|g«T?J& 
•5. 
[0 0 4 3] 

[5fiw©^«i f»*«i> «*«2. w*JS4. m^m 

®a!*-r«ss:]^4'*^»c:?&ai-rs2:t*«t?#sfcje), >^ 

[0 0 4 41 i»*^3icisa;snfc«ififet.kn«, mm 

m^^m^izfffsitjn^tt'hiz. ^^3m^ii6M(DS 
mzmmi^x%mm.^mm-r^z.iifiitii\,^f^i!f>. 

[0 0 4 5] f**«5lCiB^$n}fc«^tCJ;nii, 

mmm&<Dmm\zmmvxhmw.^n^t^::iiii^y3i 

[0 0 4 6] W*«7lCfH«$nfc«^fC.J;n«, iSS 

<Dmm^7^m^mzmmvxhi^m^wzj:^xmm^ 

[0 0 4 7] m^msizmm^nrcm^^z^nit. am. 
(Dmmmmmmmmmizmmi^x%msimtpmms\z 
^^x&miim^^n?>z:iiitflt3i\^^n:tf>, mwfim&m 
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